S
ince the Institute of Medicine released its report, To Err Is Human, in 1999, increasing light has been shed on quality-of-care disparities in the delivery of health care. The Institute of Medicine's follow-up report, Crossing the Quality Chasm, suggested that medical quality concerns could be approached using an overarching framework that ranged in scope from the patient encounter to federal policy administration. In his commentary 1 on this monograph, Berwick suggests that despite this wide range of venues for quality improvement, our focus must not waver from how the patient experiences the delivery of health care.
Delving deeper into the patient experience and its impact on health care, Atlas et al 2 examined how a patient's perceived connection to a health care provider affects the delivery of medical care. Their research shows that physician-patient connectedness was a greater factor in disparities in quality of care than either race or ethnicity. 2 This finding is bolstered by the work of Street et al, 3 who concluded that a patient's "shared identity" with his or her physician is a strong predictor of trust in that care provider and intent to adhere to prescribed treatment recommendations. Street's research also revealed that an important factor in a patient trusting his or her physician was a prior history of shared encounters over a period of time. 3 The work of Joshi 4 extends this concept by showing that a shared cultural identity between the patient and the provider can have farreaching ramifications for the success of disease management programs in high-risk minority populations with chronic diseases such as diabetes mellitus.
This study, the Kline Internal Medicine Throughput Initiative (KimTI), was designed with the underlying premise that a major hindrance to optimal disease management and patient care lies in patients not presenting for scheduled disease management visits. Furthermore, a major contributor to no-show rates was felt to be extended idle wait times in clinics that lengthen the overall medical encounter. A "Lean Six Sigma" methodology was used to define and measure the critical factors affecting efficiency and continuity of care in an internal medicine (IM) residency clinic with the ultimate goal of increasing the proportion of patients presenting for their prescheduled disease management appointments, and improving patient adherence to advocated treatment regimens and disease management strategies, leading to more efficient use of limited health care resources (Figure 1 ). It should be noted that the residency acute care clinic, where patients are scheduled using an advanced access approach on the basis of urgent medical need, was not part of this improvement initiative.
METHODS
In October 2008, a project team was formed, consisting of faculty and resident physicians from the Harrisburg Hospital Internal Medicine Residency program, clinic nursing and ancillary staff, and administration. The KimTI team first organized this project by developing a flow diagram for the work processes inherent in the patient care visit (Figure 2 ). This diagram was used to develop a time-study data collection tool (Figure 3) to gather baseline data over 14 consecutive clinic sessions in November 2008. This period was chosen as a representative period of typical patient volumes on the basis of the collective experience of the project team. The baseline data were then analyzed to identify the largest contributors to total visit time. Key visit intervals that contributed to delays included waiting time for the resident physician and the medical assistant (MA), time spent in the physician encounter, waiting in the examination room while the resident physician discussed the case with his or her supervising physician, and time spent discussing the treatment plan with the clinic staff and writing takehome instructions (Figure 4 ). Following identification of these problem areas, the KimTI team generated a list of possible solutions intended to decrease wait time and unnecessary patient time spent in the clinical encounter. These included incorporating an option for longer appointments for more medically complex patients, lengthening the standard encounter duration, time management training for medical trainees, moving clinic preceptors out of a centralized room, and creating nurse-MA-resident patient-care teams. These ideas were then used to generate a focused list of interventions, which included 20-minute patient-encounter blocks, an option of an additional block for more complex patients, creation of the RN-MA-MD teams, and enforcement of the clinic ontime policy (Table 1) . In February 2009, these interventions were tested via a rapid-cycle test (RCT) approach for their potential impact in reaching the project goals of decreased patient-waiting times, decreased overall encounter duration, and improved patient-provider continuity. In an RCT, work process improvements are tested under limited and controlled circumstances to assess their impact on work flow processes before widespread implementation is undertaken.
Since baseline no-show data did not reveal any statistically significant difference when stratified by day of the week (chi-square test, P = .92), Monday was chosen as the day on which to conduct the RCT ( Figure 5 ). For purposes of this RCT, 4 representative residents were chosen by the project team: 1 postgraduate year-3 (PGY-3) resident physician, 1 PGY-2 physician, and 2 PGY-1 physicians. To minimize any bias that acuity of care might introduce into this RCT, all acute care clinic visits were excluded from the time-study data collection. Because of the large Hispanic population served by the clinic, the PGY-3 residents in both the intervention and nonintervention (control) groups were native Spanish-speaking physicians. It should be noted that no protected health information was collected or used in this study.
The intervention residents were then paired with a registered nurse and MA to foster a team approach to patient care. Residents were specifically instructed to arrive on time on data collection days. The intervention group had their patients scheduled in 20-minute blocks instead of the typical 15-minute appointment time allocation. Furthermore, the intervention residents had been instructed to review the names of all patients whom they were scheduled to see during Copyright © 2010 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. the RCT, and assign 2 scheduling blocks for new or complex patients and 1 time block for patients who they deemed to be less medically complicated. Patients assigned to intervention residents were contacted by a clinic staff member a few days prior to their scheduled appointment and reminded of their appointment time. Control group patients received telephone reminders from our existing computerized reminder system. Intervention group patients were specifically told (1) to arrive in time for their appointment, (2) that they would have their appointment rescheduled if they showed up after the last scheduled appointment of the day, and (3) that early arrival would not lead to earlier initiation of clinic encounter unless extenuating circumstances were present. Data on physician familiarity with their patients, as well as corresponding data regarding how familiar the patient was with that particular physician, were collected ( Figure 3) . Furthermore, patients were specifically asked whether they were seeing their designated primary care provider.
RESULTS
Time-study data were collected during Monday afternoon continuity clinic sessions from February 2 through 23, 2009. Statistical analysis was performed using Minitab version 15.1.1.0. 5 Time-study data were collected from a total of 94 patients, 47 in each group. Anderson-Darling tests for normality revealed that the collected data were nonparametric.
Time-study data
The total encounter durations, defined as the time period from registration until the patient left the clinic, were not found to be significantly different between the period of baseline data collection, Novem- In looking specifically at the RCT data, there was a clear trend toward the encounter lengths being shorter in the intervention group than in the control group (94.5 minutes vs 103.5 minutes, P = .10). A similar trend was found for the wait time between registration and triage by an MA, referred to as "MA wait time" (15 minutes vs 18 minutes, P = .062) ( Table 2 ). Furthermore, the intervention patients waited for a significantly shorter period of time between the end of triage and the beginning of the physician encounter (5 minutes vs 14 minutes, P = .002).
No-show data
The overall no-show rate in February 2009 was statistically lower than that in November 2008 (26% vs 30.8%, P = .049). The RCT no-show rate did not vary by day of the week (chi-square test, P = .156) (Figure 5 ), or by group (29.2% vs 28.1%, intervention and control groups, respectively; P = .871). A comparison of no-show rates by level of training did reveal that the third-year resident physicians had lower rates than both the PGY-2 residents (20% vs 30.6%, P = .014) and interns (20% vs 35.3%, P < .001). No statistically significant difference was found in the no-show rates between PGY-2 physicians and the interns (30.6% vs 35.3%, P = .368) (Figure 6 ). 
Physician-patient relationship assessment
On all measures of connectedness, intervention patients indicated an increased level of familiarity with their care provider. 2 In answer to a question indicating whether a patient knew the resident physician whom he or she saw that day, 70% of intervention patients answered "yes" whereas only 25.5% of control patients answered "yes" (P < .001). In response to an inquiry whether that particular physician was the patient's identified primary care provider, 74.4% of the intervention group patients answered "yes" compared with 23.4% of the control group (P < .001). When resident physicians were asked whether they were familiar with the patients they were evaluating, 74.4% of intervention residents answered "yes" as opposed to 36.2% of the control group (P < .001). In total, these results reflect increased continuity of care in the intervention group ( Figure 7) .
DISCUSSION
This project was initiated with the purpose of improving encounter efficiency and continuity in a clinic staffed solely by IM residents, with the ultimate goal of decreasing no-show rates to (1) increase patient participation in formulating treatment plans for their health issues, (2) improve adherence to prescribed treatment regimens, and (3) achieve more effective disease management. Our results suggest a dramatic improvement in physician-patient connectedness throughout the duration of the RCT. In analyzing this finding, it is conceivable that the physicians chosen for the intervention group were able to develop rapport with their patients more quickly than the physicians in the control group. It is also possible that the simple step of having a staff member contact patients to remind them of their appointment could promote a greater sense of connection to a provider, as perceived by patients. Since this study was conducted over a relatively short time frame, four Mondays in a single month, it is unlikely that our scheduling intervention, which entailed changing appointment blocks to 20 minutes with a 2-block option for medically complex patients, had an opportunity to directly impact a patient's familiarity with the care provider. This specific solution was intended to decrease wait periods experienced by patients at various steps in the clinic throughput process by spreading out patient arrival times ( Figure 8) .
Likewise, the lack of a difference in no-show rates between the intervention group and the control group is not surprising since the implementation of the intervention occurred concurrent with data collection rather than over a later time period. In essence, the intervention had not had an opportunity to impact a patient's perception of whether attending continuity clinic had increased value, thus leading to a lower noshow rate. It is of interest that the no-show rate varied significantly by year of training ( Figure 6 ). Berry's work 6 on patients' commitment to their primary care provider suggests that a patient's trust of his care provider is predicated on that particular provider being able to show 3 key behaviors: knowledge of the patient, requisite medical knowledge and skill, and the patient's perception that the care provider fosters patient discourse regarding medical care options. Furthermore, research shows that such factors as speaking in terms understandable to the patient and being perceived as compassionate as well as being able to converse with the patient in his or her native language have a direct impact on perception of physician professionalism and perceptions regarding the quality of care provided. 7, 8 Our study attempted to control for cultural and linguistic rapport in order to more accurately assess whether any changes were due solely to the intervention. This suggests that familiarity built over time, such as over the 3-year residency-training period, does promote trust in a care provider, leading to greater adherence to scheduled visits and care plans.
The time-study data seem to support the assertion that the efficiencies of practice created by a team approach can lead to shorter time intervals between MA triage and physician encounter. It is interesting that the wait time for MA triage increased from November 2008 to February 2009. It is conceivable that this is a by-product of the intervention protocol, which called for patients not to be triaged until their appointment time. In discussing this observation among the project team, however, it was decided that the most likely cause of this finding seemed to be decreased MA staffing between November 2008 and February 2009. Consequently, the lack of difference in total encounter duration from baseline to RCT is the result of the increased MA wait time, which offsets shortened periods of waiting for the beginning of the resident-physician encounter.
In light of the increased MA wait times and its effect on overall encounter duration, the trend toward shorter total encounter duration in the intervention group, both in comparison to the control group and to the baseline time-study data, is even more impressive. This trend is probably the result of a combination of intervention components working synergistically. These components include economies of motion inherent in creating a unified team of providers working together and anchoring them to a specific location. This team approach, where member roles are clearly defined, leads to further efficiency of time through greater communication among team members and decreased redundancy of action. An interesting facet of our intervention is the longer appointment times, that is, 20-minute blocks instead of the typical 15-minute schedule blocks along with the option of 2 blocks for patients deemed more medically complex. This feature of the intervention lends itself to increased clinic efficiency and decreased patient wait times by better regulating patient flow into and out of the clinic given a relatively stable amount of time needed to evaluate and treat a particular patient ( Figure 8 ). 8 Queuing theory, which studies how customer arrival rates and enterprise service rates impact customer wait times, has been successfully applied to patient care in other settings. In the case of emergency department care, staffing has been varied to take into account variable patient arrival rates. 9 However, given the education constraints placed on an IM residency continuity clinic, along with the reality that, unlike an emergency department, the clinical office is not open around the clock, a differential staffing approach to decreasing wait times was not a viable option. We sought to develop more practical ways to use the time available to evaluate patients in the residency clinic setting.
In conclusion, increasing efficiency and patientprovider rapport in a primary care IM office can have significant disease management consequences by promoting a patient's involvement in formulation of a patient-specific disease management plan and, consequently, increasing adherence to the treatment plan. Changes can be implemented and the resultant effect on no-show rate and encounter duration can be measured only through the use of a structured approach such as the one outlined in this article. Our approach was intended to fit the workflow processes and intricacies of our IM residency clinic. However, the approach outlined is meant to be adapted for the needs of other clinics, offices, or providers. The quality improvement process of "Plan-Do-Study-Act," which was utilized in this project, is meant to be iterative; thus, our finetuning of the interventions outlined in this article has not ended but has simply reached a point where interventions are ready for wider implementation, whereupon further adjustment will be made to improve the quality and effectiveness of the care that we deliver to our patients.
